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Disease problems in root trainer forest nurseries
in Kerala State and their management




























































































































































































































































Table 1. Disease scoring scale.
Disease severity Disease severity 
code 
 
Disease severity scale, 
percentage seedlings affected 
Nil  0 0 
Low   L 1–25 
Medium   M 26–50 
Severe   S 51–75  or  > 25% seedlings dead 
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Acacia auriculiformis  Leaf blotch Low Alternaria alternata, Curvularia sp. 
V,K,P Acacia mangium  Leaf spot Low Glomerella cingulata, Pestalotiopsis  
uvicola, Guignardia sp. 
P Aegle marmelos  Leaf blotch Low Phomopsis sp., Phoma sp. 
K,CK Albizia lebbeck  Leaf spot Low Colletotrichum capsici 
N,K Artocarpus 
heterophyllus  
Leaf blotch Low G. cingulata 
C,P,K Azadirachta indica  Leaf & twig 
blight 
Medium G. cingulata, Fusarium sp.,  
Phomopsis sp. 
V,P Cassia fistula  Leaf blotch Medium G. cingulata, Phomopsis sp., Curvularia 
pallescens, Phoma glomerata 
V Cassia siamea  Leaf spot Low Pestalotiopsis tecomicola 
V Casuarina equisetifolia  Leaf tip 
blight 
Low G. cingulata, Phomopsis sp. 
P Cinnamomum 
zeylanicum  
Leaf blotch Low G. cingulata, Sclerotium 
rolfsii 
V Dalbergia latifolia Leaf spot Low Colletotrichum gloeosporioides, 
Phomopsis sp. 
P,CK Delonix regia  Leaf spot Low Guignardia sp., Phomopsis sp. 
P,PP Dysoxylum 
malabaricum  
Leaf spot Medium C. gloeosporioides,  
Phomopsis sp. 
K Eucalyptus citriodora  Leaf spot Low Coniella minima, Phomopsis sp., 
Marsonina sp. 




Eucalyptus tereticornis  Leaf spot Low C.fragariae, C. quinqueseptatum,  
C. gloeosporioides, Phomopsis sp., 
Kirramyces eucalypti 
P,CH,N Garcinia gummigutta Leaf blotch Medium C. minima, G. cingulata 
P Gluta travancoricus  Leaf blotch Medium Pestalotiopsis sp. 
CH Gmelina arborea  Leaf blotch Low Pseudocercospora ranjita 
K,P Grewia tillifolia  Leaf blotch Low Phomopsis sp., Guignardia sp. 
V Lagerstroemia 
microcarpa  
Leaf spot Low C. gloeosporioides 
V,CK Pterocarpus marsupium  Leaf blight Medium Sclerotium rolfsii 




CK Santalum album  Leaf spot Low G. cingulata, Guignardia sp. 






Pseudomonas tectonae  
P. tectonae  
Phoma glomerata, P. eupyrena, 
C. gloeosporioides, 
Phomopsis variosporum 
P Terminalia bellirica  Leaf spot Low Phomopsis sp., Guignardia sp. 
P Terminalia crenulata  Leaf blotch Low Pestalotiopsis maculans 
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Z. Prochazkova1, A. Sikorova1 and  V. Peskova2
Preliminary observations on the occurrence of
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Table 1. Number of samples and collection technique in different years: Acorns of Quercus robur, Q. petraea,
Q. cerris, Q. rubra and Q. pubescens were collected from early September to late October in 20001; acorns






 2000 2001 2002 
Total number of samples 
 
100 62 47 
Number of samples 








Number of samples 






































Figure 1. Overall quality of acorns collected in different years.
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Figure 3. Ciboria infection of acorns from the seven stands and two collection dates in September 2000.
Samples:1=207D10; 2=207D10; 3=207D15; 4=207D15; 5=212A15; 6=212A15; 7=212B14; 8=212B14; 9=307D11;
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Figure 4. Ciboria infection of acorns from different stands of the same forest unit in September, 2000.
Samples:1=312B12; 2=312B12; 3=212A9; 4=308B10; 5=207D15; 6=212A15; 7=212B14; 8=307D11; 9=207D10;





1.10. 8.10. 15.10. 22.10. 28.10.
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Control of nursery diseases and pests in Finnish
forest tree nurseries
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Figure 1. Container-grown seedlings as a percentage of total planting stock production.
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Control of Scots pine diseases
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Materials and methods


























































































































Table 1. Occurrence  of pathogenic fungi, symptoms caused and disease incidence in respective host






Host seedling No. 
nurseries 
Disease incidence, %  
 
   affected Rainy Winter Summer 




















Alternaria Leaf spot Acacia concinna 1 27 22 9 
 Leaf spot  Terminalia tomentosa 3 19 18 5 
Cercospora Leaf spot A. indica 1 51 14 4 
 Leaf spot  Bombax malabarica 2 57 45 15 
 Leaf spot  T. grandis 2 38 26 5 
Cladosporium Leaf spot Michelia champaka 1 60 45 13 
Colletotrichum Leaf spot Bauhinia variegata 2 40 30 8 
 Leaf spot  Eucalyptus globulus 1 65 46 11 
 Leaf spot  Artocarpus hirsutus 3 19 6 1 
 Leaf spot Dalbergia latifolia 1 48 18 5 
Diplodia Leaf spot Ficus glomerata 1 43 24 12 
 Leaf spot  F. mysorensis 2 51 26 6 
Fusarium Leaf spot Anacardium 
occidentale 
3 37 20 5 
Myrrothecium  Leaf blight Mangifera indica 1 45 28 8 
Pestalotia Leaf spot  M. indica 1 29 7 1 
 Leaf spot Syzigium cumini 3 29 12 5 
 Leaf spot Madhuca indica 1 41 25 7 
Phyllachora Tar spot D. latifolia 1 39 28 16 
 Tar spot  F. religiosa 1 57 37 12 
 Leaf spot Pongamia pinnata 3 57 48 20 
Pseudo-
cercospora 
Leaf spot Eucalyptus sp. 5 61 39 15 
Phoma Black leaf spot Madhuca latifolia 2 29 15 7 
Ravenelia Rust Phyllanthus emblica 3 75 35 12 
Rhizoctonia  Leaf blight  B. variegata 2 47 28 9 
 Leaf blight Cassia fistula 1 85 100 20 
Septoria Leaf spot  F. bengalensis 2 38 23 12 
 Leaf spot F. religiosa 1 48 29 15 
30
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Nursery pest problems on some native tree
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Psychids as major pests of nursery plants of
Rhizophora mucronata, an important mangrove
species along the West Coast





















































































































































































































































































































































































































































































































































































































































































































































































































Figure 1.  Seasonal incidence of bagworms on the saplings of Rhizophora mucronata in Kodi mangroves.































Table 1. Percentage of Rhizophora seedlings and saplings infested by the three species of bagworms.
B = Brachycyttarus sp.; M = Metisa sp.; P = Pteroma plagiophleps.
 Nursery Seedlings 
 
Saplings 
Locality B M P B M P 
Goa 30 20 - 40 - 40 
Karnataka 50 - 20 40 20 20 
40



























































































































































































































































































































































































































Timing of fungicide control of Gremmeniella
abietina on Scots pine seedlings













































































Figure 1. Height of the pine seedlings in summer 2002, Suonenjoki.
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Results
Disease occurrence in spring 2003
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Figure 2. Percent of diseased seedlings in spring 2003 with fungicide treatments 1–5. The values are
means of tray means. Vertical lines indicate standard deviation. Treatments with different letters differed
statistically from each other.
Table 1. One-way ANOVA table of the effect of the fungicidal applications on the occurrence of disease
expressed as a percent of diseased seedlings (mean of tray means).







Between groups 7810.058 4 1952.515 19.671 .000 
Within groups 1488.903 15    99.260   
Total 9298.962 19    
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Number of conidia in rainfall samples, ELISA
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Table 2. Summary of the results for Suonenjoki 2002. The effective period of the fungicidal applications,
sum of the analysed conidia number (ELISA) and sum of the daily model dispersal probabilities (pm) and of
the modelled number of spores (numbm) in the effective periods of fungicidal application and the disease




  dd-period 
 
ELISA pm numbm disease 
% 
1 24.6.–11.9. 504–1434 17407406 32.14614 333.8778 1.86 
2 24.6.–17.7. 504–771 7935100 15.14175 159.7183 17.55 
3 17.7.–14.8.  771–1129 4203457 11.53306 109.0096 45.5 
4 14.8.–11.9. 1129–1434 5632134  6.436966 73.79788 46.15 
5 no  17528620 40.4996 443.1463 53.37 
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Table 3a. Correlation between the weekly sums of the number of spores (ELISA), modelled dispersal
probability (pm) and modelled spore number (numbm).
Table 3b. Fungicide applications 1–4, effective periods of these fungicide treatments, correlation between
the sum of the number of spores (prevented ELISA) and sums of the daily modelled dispersal probability
values (prevented pm) and sum of the modelled number of spores (prevented numbm) and disease








Suonenjoki, 2002  ELISA numb summp summnumb 
     
ELISA numb Pearson Correlation 1 .399 .407* 
 Sig. (2-tailed) . .053 .049 
 N 
  
24 24 24 
summp Pearson Correlation .399 1 .978** 
 Sig. (2-tailed) .053 . .000 
 N 
   
24 24 24 
summnumb Pearson Correlation .407* .978** 1 
 Sig. (2-tailed) .049 .000 . 

















      
prevented  Pearson Correlation 1 .959* .974* -.910 
ELISA Sig. (2-tailed) . .041 .026 .090 
 N 
  
4 4 4 4 
prevented  Pearson Correlation .959* 1 .998** -.911 
mp Sig. (2-tailed) .041 . .002 .089 
 N 
   
4 4 4 4 
prevented  Pearson Correlation .974* .998** 1 -.926 
mnumb Sig. (2-tailed) .026 .002 . .074 
 N 4 4 4 4 
      
disease % Pearson Correlation -.910 -.911 -.926 1 
 Sig. (2-tailed) .090 .089 .074 . 
 N 4 4 4 4 
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Figure 3b. Number of conidia as
percent of the total number of conidia
(ELISA) at different temperature
sums. Suonenjoki, summer 2002.
Figure 3a. The probability of conidia
dispersal according to the model
(Petäistö and Heinonen 2003) and
the conidia number in the collected
weekly rainfall samples (ELISA).
Suonenjoki, summer 2002.
Table 4. Correlation between weekly spore number (ELISA), model dispersal probability (wprobabl) and
model spore number (wnumber). Rovaniemi, 2000.
  ELISA wnumber wprobabl 
     
ELISA Pearson Correlation 1 .351 .407 
 Sig. (2-tailed) . .199 .132 
 N 
  
15 15 15 
wnumber Pearson Correlation .351 1 .814** 
 Sig. (2-tailed) .199 . .000 
 N 
   
15 15 15 
wprobabl Pearson Correlation .407 .814** 1 
 Sig. (2-tailed) .132 .000 . 
 N 15 15 15 
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Figure 4a.  The probability of conidia
dispersal in Rovaniemi and the conidia
number (ELISA). Summer 2000.
Figure 4b. Number of conidia as a percent
of the total number of conidia in rainfall
samples (ELISA) at different temperature
sums. Summer 2000.
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Seedling diseases of some important forest tree
species and their management






























































Wilt disease of Hardwickia binata
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Figure 1. and 2. Seedlings of Dendrocalamus strictus showing leaf spot and blight disease.
Figure 3. and 4. Seedlings of Dendrocalamus strictus showing leaf spot disease caused by Cercospora apii.
Figure 5. and 6. Sporulation of Cercospora apii from the leaf spot of Dendrocalamus strictus.
Figure 7. Initiation of wilt symptom in seedlings of Hardwickia binata caused by Fusarium
oxysporum.
Figure 8. Seedlings of Hardwickia binata showing wilt and root rot symptom on water-agar medium
caused by Fusarium oxysporum.
Figure 9. Seedlings of Terminalia catappa showing leaf blight disease caused by Fusarium
solani.
Figure 10. Microconidia and macroconidia of Fusarium solani.
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Figure 12. Effect of different fungicides on the colony growth of Fusarium solani in vitro.







Control Bm Ac Lc Di Ai
Bm=Bacopa monnieri, Ac=Acalypha indica, Lc=Lantana camara
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Table 1. Seed to seedling transmission of Myrothecium roridum on Dendrocalamus strictus.
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  Mean + SE Mean + SE 
 
Mean + SE Mean + SE Mean + SE 
Water-agar  Control      75+1.29 25.00+1.29 0.00+0.00  0.5+0.50 74.50+1.70 
method Inoculated 24.00+0.91 76.00+0.91 11.50+1.32 7.00+0.70 5.50+1.44 
       
Sand  Control 62.00+1.08 38.00+1.08 0.00+0.00 1.00+0.70 61.00+1.63 
method Inoculated 15.00+1.47 85.00+1.47 3.25+1.10 3.75+0.85  8.00+0.40 
Treatments PDI PDR 
                Mean + SE 
 
     Mean + SE 
Control 54.43+2.52e   0.00+0.00a 
Captan 13.31+1.13a 75.09+3.31d 
Bavistin 11.62+0.54a 78.44+1.68d 
Dithane M-45 12.50+2.62a 76.49+5.54d 
Bayleton 21.26+1.36b 60.35+4.39c 
Ridomil 31.06+1.30d 42.84+1.93b 









Table 2. Field evaluation of fungicides against leaf spot and blight disease of Dendrocalamus strictus caused
by Myrothecium roridum.
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Table 3. Seed to seedling transmission of Cercospora apii on Dendrocalamus strictus.
	
		










Treatments PDI PDR 
 Mean + SE 
 
Mean + SE 
Control 49.43+0.41e   0.00+0.00a 
Bavistin 11.68+0.95b 76.32+2.16d 
Benlate 15.31+1.24c 69.00+2.54c 
Bayleton 19.81+1.53a 59.94+2.96e 
Dithane M-45 20.00+0.64c 59.52+1.39c 
Fungihit 25.93+0.73d 47.48+1.90b 
Hadron 27.00+0.88d 45.36+1.91b 
















  Mean + SE Mean + SE 
 
Mean + SE Mean + SE Mean + SE 
Water-agar  Control  63.00+3.41 37.00+3.41   2.75+1.10    1.00+0.70 49.25+7.23 
method Inoculated  31.00+1.29 69.00+1.29 11.00+1.47    9.75+0.85   9.75+1.49 
Sand  Control  56.00+1.77 44.00+1.77   1.00+0.40    0.75+0.75 45.25+3.68 
method Inoculated  19.00+1.29 81.00+1.29   9.50+1.04    1.25+0.75   8.25+0.85 
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Table 5. Seed to seedling transmission of Fusarium oxysporum in Hardwickia binata.
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  Mean + SE Mean + SE 
 
Mean + SE Mean + SE Mean + SE 
Water-agar  Control 81.50+4.03 18.50+4.03 0.75+0.75     0.5+0.50 80.00+4.52 
method Inoculated 54.75+0.75 45.25+0.75 29.00+0.40 13.75+1.31   9.00+1.87 
Sand  Control 72.25+1.65 27.75+1.65  3.25+1.49   1.25+0.75 67.75+2.42 










 Table 6. Field evaluation of fungicides against leaf spot disease of Hardwickia binata caused by Fusarium
oxysporum.
Treatments PDI PDR 
 Mean + SE 
 
Mean + SE 
Control 62.50+2.72c 0.00+0.00a 
Captan 20.00+1.08b 67.62+2.42cd 
Bavistin 18.75+3.77a 70.43+5.00d 
Dithane M-45 24.50+1.70a 60.32+3.82cd 
Bayleton 27.00+2.41a 56.49+4.33c 
Ridomil 35.00+2.54b 43.74+4.44b 
Fungihit 39.00+3.24b 37.86+2.83b 
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Potential of plant products for the management of
whiteflies in nurseries
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Material and methods









































































































































































Table 1.  Nymphal population of Aleurodicus dispersus on Michelia champaca in different treatments with
dye of Persea macrantha (Solvent: Ethanol 50%).
Concentration  Mean no. of nymphs/leaf at different DAT* 
of dye (%) 
 
0 1 2 3 7 10 14 
1.00 105.33 1.66 1.33 0.66 0.00 2.00 7.33 
0.50 88.00 42.33 18.66 33.33 40.66 41.66 46.66 
0.25 111.66 39.66 35.66 30.66 39.33 41.66 46.33 
0.13 114.33 59.00 64.66 49.00 57.33 60.66 65.66 
0.05 83.33 62.33 56.33 53.00 57.66 60.00 69.33 
0.02 99.33 82.00 75.00 65.00 80.33 82.00 84.33 
Control 123.00 97.00 89.33 84.66 90.33 93.33 97.00 
CD (P=0.05) NS 12.76 11.04 13.09 17.43 20.65 19.76 
    
*DAT= Days after treatment  
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Table 2.  Nymphal population of Aleurodicus dispersus on Michelia champaca in different treatments with
dye of Persea macrantha (Solvent: Teepol 0.1%).
Concentration  Mean no. of nymphs/leaf at different DAT* 
of dye (%) 
 
0 1 2 3 7 10 14 
1.00 89.33 8.00 12.33 9.66 18.66 16.00 20.00 
0.50 112.33 35.66 29.66 36.00 42.65 51.33 60.66 
0.25 106.00 41.33 52.33 61.66 59.00 73.33 82.66 
0.13 112.33 76.66 61.33 55.66 72.33 119.66 122.33 
0.05 101.66 78.66 109.00 111.33 122.00 148.66 121.33 
0.02 98.33 103.00 121.33 115.33 102.66 111.66 123.33 
Control 107.00 112.66 117.66 128.00 115.33 109.66 132.33 
CD (P=0.05%) NS 23.45 18.67 23.54 18.76 22.94 21.90 
    
*DAT= Days after treatment 
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Pests and diseases of sandalwood plants in
nurseries and their management
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Table 1. Name, family and order of defoliators present in nurseries and plant part affected by these insects.
Sl. No. Name  
 
Family Order Plant part affected 
1 Sympiezomias cretaceus  Curculionidae Coleoptera Leaves 
2 Holochlora albida Locustidae Orthoptera Shoots 
3 Teratodes monticollis Acrididae  Orthoptera Leaves 
4 Letana inflata Tettigonidae Orthoptera Leaves 
5 Cryptothelea cramerii  Psychidae Lepidoptera Shoots & leaves 
6 Acanthopsyche moorei  Psychidae Lepidoptera Leaves 
7 Pteroma plagiophleps Psychidae Lepidoptera Leaves 
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Sl No. Name Family 
 
Order Plant part affected 
1 Saissetia nigra Coccidae Hemiptera Shoots and leaves 
2 Saissetia coffeae Coccidae Hemiptera Shoots and leaves 
3 Pulvinaria psidii Coccidae Hemiptera Shoots and leaves 
4 Pulvinaria maxima Coccidae Hemiptera Shoots and leaves 
5 Ceroplastes actiniformis Coccidae Hemiptera Shoots and leaves 
6 Inglisia bivalvata Coccidae Hemiptera Shoots 
7 Tachardina lacca Coccidae Hemiptera Shoots 
8 Aspidiotus sp. Coccidae Hemiptera Leaves 
 
Table 2. Name, family and order of sapsuckers present in nurseries and plant part affected by these insects.
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Table 3. Name and family of parasites found in the coccids Ceroplastes actiniformis, Inglisia bivalvata,
Tachardina lacca, Aspidiotus sp. and Saissetia sp.




Ceroplastes ceriferus Spraying of Monocrotophos (0.02–0.05%) 
Saissetia sp. Spraying 0.5% Quinalphos  
Inglisia bivalvata  Spraying 0.2–0.3% Chlorpyriphos or Quinalphos  
Tachardina lacca 0.5% Quinalphos (Ekalux 20 AF) along with 0.05% sticker 
sprayed thoroughly on the affected parts. Initial stages can be 




Name of the parasite Name of family 
Ceroplastes actiniformis Signiphora sp. nov. Signiphoridae 
 Coccophagus cowperi Girault Aphelinidae 
 Coccophagus ceroplastae (Howard) Aphelinidae 
 Metaphycus sp. nov. Encyrtidae 
 Bothriophryne pulvinariae Agarwal  Encyrtidae 
 Encyrtus aurantii (Geoffroy) Encyrtidae 
 Cheiloneurus basiri Hayat  Encyrtidae 
 Cephaleta anupama Narendr. & Mini Pteromalidae 
 Aprostocetus sp. A. Eulophidae 
 Scutellista caerulea (Fonscolombe) Pteromelidae 
Inglisia bivalvata Anicetus sp. nov. inglisiae Encyrtidae 
 Philosindia sp. nov. inglisiae Encyrtidae 
 Microterys sp. nov. Encyrtidae 
 Coccophagus bivittatus Compere Aphelinidae 
 Marietta leopardina Motschulsky Aphelinidae 
 Aphanogmus sp.  Ceraphronidae 
 Aprostocetus sp. B. Eulophidae 
 Philosindia sp. Encyrtidae 
 Coccobius sp. Aphelinidae 
 Anagyrus mirzai Agarwal & Alam Encyrtidae 
 Anicetus sp. nov. inglisiae Encyrtidae 
Tachardina lacca Ooencyrtus sp. nov. kerriae Encyrtidae 
 Aprostocetus sp. Eucyrtidae 
Aspidiotus sp. Thomsonisca pakistanensis (Ahmad) Encyrtidae 
 Aphytis sp. Aphelinidae 
Saissetia sp. Philosindia sp. nov. inglisia Encyrtidae 
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Nursery diseases
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Type of disease 
 
Casual organisms Control measures 
Fungus attack on 
seeds 
Fusarium, Alternaria, 
Aspergillus    
Store the de-pulped and dried sandal seeds with 
organomercuric compound (Cerasan/Agallol) 
dressing. 
Seedling disease  
1. Pre-emergence rot 




Selection of seeds, which are free of fungi, seed 
dressing with organomercuric compound.   
Controlled watering, good drainage in containers. 




Drench the potting medium with copper fungicide 
and nematicide (Blitox/Bordeaux mixture and 
Quinalphos or Phorate). Controlled watering of 
plants. 
 
Table 5. Control of different type fungal diseases.
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Improvement  of seedling production system in
forestry sector and its impact on seedling health
C. Mohanan and J.K. Sharma
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Seed health problems in tropical forest tree seeds
and their impact on seedling production
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Table 1.  Fruit characteristics of teak from different localities.
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Locality  Seed sub-
zone 
Fruit without calyx, cm 
Length         Breadth 
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   Localities Seed characteristics 
 
 
       Chinnar Dhoni Wayanad 
Length of  pod (cm) 6.16 6.30 5.80 
Width of  pod (cm) 1.42 1.68 1.78 
No. of locules per pod 3.50 4.40 5.00 
No. of seeds per pod 3.20 4.00 4.60 
% discoloured and deformed seeds 22.00 33.00 26.00 
Wt. of 100 seeds (g) 3.00 3.25 3.07 
% MC 16.66 15.00 20.00 
 
Table 2. Caharacteristics of seeds of D. sissoides.
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Table 3. Pod/seed characteristics A. lebbeck.
Table 4. Spermoplane microorganisms detected on T. grandis (Wayanad seedlot).
		
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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	




Length of  pod (cm) 19.76 23.75 21.72 
Width of  pod (cm) 3.79 4.53 4.08 
No. of locules per pod 6.50 11.80 9.00 
No. of seeds per pod 6.00 10.60 8.40 
Length of seed (cm) 0.95 0.91 1.10 
Width of seed (cm) 0.78 0.64 0.66 
Thickness of seed (cm) 0.20 0.22 0.22 
% discoloured and deformed seeds 50.00 52.00 60.00 
Wt. of 100 seeds (g) 12.00 11.20 11.90 
Wt. of 100 discoloured seeds (g) 5.79 9.50 9.80 
% MC 12.12 11.00 19.62 
 
Blotter method, % incidence Sl. No.  Microorganism 
  NSS    SS     A 
Agar plate method 
% incidence 
      
1 Alternaria alternata 2   2 
2 Aspergillus spp. 1    
3 Aspergillus niger 16 1 4 4 
4 Botryodiplodia theobromae 2   4 
5 Chaetomium sp. 3    
6 Colletotrichum gloeosporioides 6    
7 Curvularia sp.    4 
8 Drechslera sp. 1    
9 Fusarium sp. 20   12 
10 Mucor sp.   14  
11 Paecilomyces sp. 8    
12 Penicillium sp. 7    
13 Pestalotia sp. 4    
14 Phoma sp. 5 4   
15 Trichoderma sp. 12 4 4  
16 Verticillium sp. 3    
17 Sterile mycelium (black)  8 8 2 
18 Sterile mycelium (white) 2    
19 Bacteria 33 10 6 8 
20 Actinomycetes 1   
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Table 5.  Spermoplane microorganisms detected on seeds of D. sissoides (Chinnar 1998 seedlot).
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	
Blotter method, % incidence Sl. No. Microorganism 





    1 Alternaria sp.      8 
    2 Aspergillus sp. 12      
    3 Aspergillus niger 16 10  6 8 10 18 
    4 Chaetomium sp.  3      
    5 Curvularia sp.      8 
    6 Fusarium sp. 3  6    14 
    7 Paecilomyces sp.  1      
    8 Penicillium sp. 6      
    9 Trichoderma sp. 3  2  4 8  8 
  10 Verticillium sp. 1      
  11 Sterile mycelium (black)   14   14 
  12 Bacteria 9 16   8 8 8 22 
  13 Actinomycetes    6 4 4 
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Table 6. Microorganisms detected on seeds of A. lebbeck (Palakkad 1998 seedlot).
Blotter method, % incidence Sl. No. Microorganisms 
   NSS   SS    HW     A 
 
  1 Aspergillus spp. 10.0 5.0 13.0 7.0 
  2 Aspergillus niger  0.5    
  3 Beltrania sp. 8.0 8.0 12.0  
  4 Chaetomium sp. 2.0 4.0 1.0 3.0 
  5 Colletotrichum gloeosporioides 0.5    
  6 Fusarium sp. 1.0 4.0   
  7 Paecilomyces sp. 0.8  1.0  
  8 Penicillium sp. 16.0 3.0 6.0  
  9 Rhizopus sp. 2.3 2.0   
10 Trichoderma sp.  2.0 2.5 3.0 
11 Sterile mycelium (black) 0.5 1.5 1.0  
12 Sterile mycelium (white) 1.0 0.5  2.0 
13 Bacteria 17.0 11.0 32.0 4.0 
14 Actinomycetes 5.5 1.0  3.0 
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Table 7. Effect of seed pre-treatments on percent germination of T. grandis seeds.
		
	
                      Percent seed germination 
Locality Zone Sub zone NSS SS A 
 
Wayanad KL3 c 46 40 64 
Chinnar KL2 b 48 34 74 
Nilambur KL3 c 39 36 78 
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Table 8. Effect of various seed pre-treatments on percent germination of D. sissoides seeds.
		 	! 	
Locality Zone Subzone Per cent germination 
   NSS SS HW CW 
 
Dhoni KL3 b 38 47 82 96 
Chinnar KL2 b   4 14 20 38 
Wayanad KL3 c 54 64 94 80 
 
Table 9. Effect of seed pre-treatments on germination of seeds of A. lebbeck.
		 		
Per cent germination Locality Zone Sub zone 
NSS SS HW A 
 
Kuzhalmannam KL3 Palakkad   7.5 34.5 60.0 94.0 
Palakkad KL3 Palakkad 60.0 51.5 92.0 95.0 
Chinnar KL2 Munnar 26.5 63.0 80.0 94.0 
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